To determine the relative benefit of staging laparoscopy in peripancreatic and biliary malignancies.
Summary Background Data
Staging laparoscopy has been used in a variety of peripancreatic and biliary malignancies. The utility of the technique in subsets of these types of cancer has not been systematically compared.
Methods
One hundred fifty-seven patients underwent laparoscopy after conventional tumor staging; 89 were also staged with laparoscopic ultrasonography. Diagnostic categories were cancer of the pancreatic head and uncinate process, cancer of the body and tail of pancreas, cancer of the extrahepatic bile duct, cancer of the gallbladder, and cancer of the ampulla of Vater/duodenum.
Results
In patients with cancer of the head of the pancreas, metastatic disease or vascular invasion was discovered frequently by laparoscopy (31%), whereas in ampullary/duodenal cancer it was never found. The laparoscopic findings in cancer of the head of the pancreas had an important influence on treatment decisions, whereas in cancer of the ampulla/duodenum, laparoscopy had no effect on clinical decisions. Laparoscopy also substantially influenced the treatment of gallbladder cancer; in other tumor types, results were intermediate. Laparoscopic ultrasonography was valuable in cancer of the head of the pancreas.
Conclusions
The utility of staging laparoscopy depends on diagnosis. It is recommended for continued use in pancreatic head and gallbladder cancers but not in ampullary malignancies.
In the past, it was not unusual for patients with hepatobiliary or pancreatic malignancies to come to laparotomy after conventional preoperative staging only to have metastases discovered during abdominal exploration. Surgeons from the Massachusetts General Hospital 1,2 and the Royal Infirmary in Edinburgh 3, 4 introduced laparoscopic staging in an attempt to decrease the incidence of this problem. They reported that laparoscopy was an effective tool for detecting metastases that were not found by standard preoperative imaging. For example, in pancreatic carcinoma, previously undetected cancer was found by staging laparoscopy in about one third of patients. 1, 3 Others, including our group, subsequently published studies that confirmed the value of staging laparoscopy in hepatobiliary and pancreatic malignancies. [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] Examination of the abdomen by laparoscopic ultrasound was introduced as an adjunct to laparoscopy because it can detect intraparenchymal lesions such as intrahepatic metastases, as well as enlarged lymph nodes, and vascular invasion by tumor. The Edinburgh group showed that this technique increased the yield of laparoscopic staging of pancreatic 3 and liver 4 tumors. Again, our experience and that of others supported their findings. [5] [6] [7] [8] [9] 15, 18, 19 Initially we used these techniques mainly for cancers of the head of the pancreas. Encouraged by the results of that experience, we broadened their use to other peripancreatic and biliary malignancies, including ampullary and duodenal tumors. Staging laparoscopy has been used in a variety of malignancies, but there has not been a study comparing the relative utility of the technique in subsets of peripancreatic and biliary malignancies. The purpose of this study was to determine whether staging laparoscopy is of equal benefit in
METHODS
Staging laparoscopy was performed in 157 patients with peripancreatic and biliary cancers in the 42-month period from April 1, 1996 , to October 1, 1999 . Patients from our previous publication on staging laparoscopy 6 are not included in this report. Several patients with pancreatic lesions had laparoscopy with ultrasound-guided biopsies for diagnostic rather than staging purposes in our institution during the same time period. These patients have previously been reported 20 and are also not included in the present series.
All patients were considered to have a resectable periampullary or biliary malignancy before laparoscopy (i.e., at the end of conventional preoperative testing). Every patient was staged by computed tomography (CT) scanning. Triplephase helical CT scanning with a 3-mm slice thickness was used in our institution. When the CT scan that accompanied a referred patient was considered to be of insufficient quality by one of our radiologists, it was repeated in our institution. The spectrum of other conventional tests varied by diagnosis. For instance, patients with gallbladder cancers and hilar cholangiocarcinomas underwent color flow Doppler ultrasonography to search for vascular invasion. The criteria for unresectability resulting from vascular invasion on CT scan were complete occlusion of the portal vein, superior mesenteric vein (SMV), superior mesenteric artery (SMA), celiac artery, or hepatic artery, or circumferential encasement of these vessels. Some tumors with lesser but still severe degrees of encasement (e.g., 270°) were considered to be unresectable when encasement extended over several centimeters. Whenever there was a question of resectability on this basis, the patient went on to staging laparoscopy with ultrasonography.
The laparoscopic variables that were collected included number, size, and position of lesions. The number of patients in whom laparoscopic ultrasound was performed, as well as the ultrasonographic findings, was ascertained. Particular attention was paid to determining the factors that led to a decision of unresectability by this modality. We also determined the number of patients who proceeded to laparotomy after staging and the resectability rate in these patients.
Laparoscopic staging was performed in a standardized manner as described in our previous report. 6 Briefly, a pneumoperitoneum was created using a Hasson trocar, which was placed through a periumbilical incision. A second port was established under direct vision on the right side of the abdomen and used for manipulation of the liver and other organs. The abdominal contents were explored using a 30°-angled laparoscope in two circular passes around the abdomen, one focusing on the anterior abdomi-nal wall and the other on visceral surfaces. The undersurfaces of the liver were examined by lifting the organ with a blunt instrument. The lesser sac was not routinely entered. Biopsies were performed using a biopsy forceps or a springloaded commercially available biopsy device (Monopty biopsy instrument, 18 gauge ϫ 20 cm, penetration depth 22 mm, length of sample notch 17 mm; Bard Inc., Chelmsford, MA). Tissue biopsies were processed and interpreted in standard fashion.
Ultrasonography was performed in real time using a Tetrad 2200 scanner (April 1996 to January 1999) or an Aloka SSD-2000 (January to October 1999) using 10-MHz and variable 5-to 10-MHz transducers, respectively. Ultrasonography was performed and/or results were confirmed by one of two radiologists experienced with the technique. The liver, lymph node groups around the pancreas and hilum, and vascular structures in this area were assessed by placing the probe through the periumbilical port and occasionally through the secondary port. The periumbilical port was more useful for examining the bile duct and the portal vein. Vascular abutment by the tumor was not considered to be a finding indicative of unresectability, nor was invasion of the portal vein/SMV on one side considered to indicate unresectability unless it was more than 4 cm long. When lesser degrees of portal vein/SMV invasion were present, local vein resection and reconstruction were performed. However, circumferential encasement by tumor was considered to denote unresectability. The decision whether to perform ultrasonography was left to the discretion of the surgeon. When it was obvious by laparoscopy that metastatic disease was present, ultrasonography was not performed. However, occasionally ultrasonography was performed during the interval in which a laparoscopic biopsy of suspicious tissue was being evaluated by frozen section. This will explain why both laparoscopy and laparoscopic ultrasound examination were positive in a few patients in this series.
Another deciding factor was the relationship between the anatomic site of the tumor and major blood vessels. Ultrasonography was not performed in a number of patients in whom, on CT scan, the tumor was situated well away from important vascular structures.
When staging laparoscopy with or without ultrasonography did not reveal findings indicative of unresectability, laparotomy followed immediately in almost all patients. Laparotomy was occasionally delayed for several days because of diagnostic uncertainty after viewing the frozen sections and the wish to obtain permanent sections to confirm the pathologic diagnosis.
The results are presented under the following diagnostic headings: cancer of the pancreatic head or uncinate process, cancer of the pancreatic body or tail, cancer of the extrahepatic bile duct, cancer of the gallbladder, cancer of the duodenum or ampulla of Vater, and benign conditions that had been thought likely to be malignant processes after conventional preoperative testing.
RESULTS
Staging laparoscopy was attempted in 157 patients (77 women, 80 men; mean age 64 years [range 28 -88]). Four laparoscopies were discontinued, three because of dense adhesions and one because the patient became unstable. Table 1 provides an overall summary of results.
Cancer of the Pancreatic Head and Uncinate Process
Seventy-six laparoscopies were attempted. The four discontinued procedures were in this group. The procedure was completed in 72 patients (34 women, 38 men; mean age 66 years [range 30 -80]). Suspicious lesions were seen on the surface of the liver or on other peritoneal surfaces in 65% of patients (47/72), and biopsies were obtained from these sites. The frozen-section diagnosis was negative for malignancy in 30 of the 72 patients (42%) and positive for malignancy in 16 of the 72 patients (22%). The most common benign diagnoses were granuloma or fibrosis (n ϭ 10), hepatic abnormalities such as steatosis or cholestasis (n ϭ 7), hamartoma of the liver (n ϭ 7), and normal tissue or no evidence of malignancy (n ϭ 24). In some patients multiple biopsy samples were obtained and two or more benign diagnoses were returned in the same patient. A similar spectrum of benign diagnoses was obtained in the other diagnostic categories to be reported, and this information is not reported in those sections.
Of the 16 patients found to have metastatic malignancy by laparoscopy, 12 had metastatic adenocarcinoma of the pancreas, 3 had metastatic neuroendocrine cancers, and 1 had peritoneal and pancreatic lymphoma. The sites of the metastatic lesions were equally divided between peritoneal and liver surfaces; four patients had a lesion or lesions on the liver, four on the peritoneal surface other than the liver, and four at both sites. In six patients the lesion was single; lesion size varied from 1 to 11 mm. The diagnosis was made on frozen section in 14 patients and on permanent section in 2 other patients whose frozen-section diagnosis was suspicious for malignancy. In another patient, not in this group of 16 patients, the frozen-section biopsy was suspicious for malignancy but on permanent section the tissue was found to be benign. Therefore, in all, a confident diagnosis could not be made on frozen section in three patients.
Only 14 of the 16 patients with metastatic disease were considered to have unresectable tumors as a result of the laparoscopic findings. These were 12 patients with metastases from adenocarcinoma of the pancreas, 1 with multifocal lymphoma, and 1 with diffuse metastatic disease from a neuroendocrine tumor. In the two other patients, there was a single focus of metastatic neuroendocrine cancer in the liver and the tumors were still considered resectable for cure. Therefore, although positive for metastatic disease, the laparoscopy in these two patients was "negative" in the sense that it did not change clinical management; in other words, the patients underwent laparotomy with curative intent.
Laparoscopic ultrasonography was performed in 39 of the 72 patients (54%). In 8 of the 39 (21%), the tumors were found to be unresectable (11% of the 72 patients in this group). In all eight of these patients the visual laparoscopy had shown no evidence of metastatic disease. The SMA and celiac artery were encased in three patients, the SMV and SMA in two patients, and the portal vein in one patient. In two other patients unsuspected liver metastases were identified by ultrasonography and proven by laparoscopic biopsy. In one of these patients, a single metastasis 6 mm in size was detected in segment 8; in the other, four lesions ranging in size from 5 mm to 1 cm were found in the right hemiliver.
In all, 22 of the 72 patients (31%) were diagnosed with metastatic malignancy or local invasion of vessels that precluded curative resection, 14 by laparoscopy and 8 by ultrasonography. The planned surgical procedure was abandoned in all of these patients.
The remaining 50 patients underwent laparotomy with curative intent (48 patients who were believed to have no metastatic disease after laparoscopy and 2 patients known, as a result of laparoscopy, to harbor a single focus of neuroendocrine cancer in the liver). In 49 of the 50 patients the procedure was performed immediately after the staging laparoscopy; in 1 patient laparotomy was performed after the permanent section was read as benign. Pancreaticoduodenectomy or total pancreatectomy was completed in 42 of the 50 patients, a resectability rate of 84%. En bloc portal vein/SMV resection was performed in 8 of these 42 patients (19%); the extent of resection varied from resection of the right lateral wall of one or both of these veins with or without vein patch to resection of a complete segment of vein with vein grafting. In the group of 48 patients without known metastatic disease, 7 patients had unresectable disease because of vascular invasion by tumor in 5 and the presence of undetected peritoneal metastases in the lesser sac in 2. A palliative double bypass was performed in six of these patients and a gastroenterostomy in the other. In the two patients with a single neuroendocrine hepatic metastasis, a Whipple procedure and liver resection were performed in one and a double bypass was performed in the other after finding vascular invasion at laparotomy.
All six patients who had unresectable disease on the basis of vascular invasion had been staged by ultrasonography. The tumor had been recognized by ultrasonography to be adherent or invading the portal vein over a short segment in three patients. However, the extent of invasion seen did not provide conclusive evidence of unresectability, and resection was attempted. In another patient a suboptimal view of the vessels was obtained. In two other patients the portal vein and the part of the SMV that could be seen by ultrasonography were free of tumor. However, at laparotomy, there was vascular invasion of the SMV and middle colic vein by an uncinate tumor that was spreading into the base of the mesentery, well below the neck of the pancreas.
If staging not been done and all 72 patients with cancer of the pancreatic head/uncinate process had been taken directly to laparotomy, the resectability rate would have been 58% (42/72) instead of 84% (see Table 1 ). The benefit attributed to laparoscopic staging would have been slightly less favorable had the four discontinued laparoscopies in this group been included in the calculations.
Cancer of the Body or Tail of the Pancreas
Twelve patients (six women, six men; mean age 62 years [range 44 -79]) underwent laparoscopy. Suspicious lesions were seen in 8 of the 12 patients (67%). Benign incidental lesions were identified on frozen section in 6 of the 12 patients (50%) and metastatic tumors in 2 of the 12 patients (17%). One patient had a single 10-mm lesion on the liver and the other had three malignant deposits on the diaphragm.
Eight of the 12 patients with cancer of the pancreatic body or tail were also examined by laparoscopic ultrasonography. One was found to have unresectable disease because of involvement of the celiac artery. This patient was the same one who had metastatic disease on the diaphragm. The planned laparotomy was abandoned because of laparoscopic findings in both patients found to have metastatic adenocarcinoma. However, no procedures were discontinued solely because of the findings on laparoscopic ultrasonography. In all, 17% of procedures (2/12) were discontinued in patients as a result of findings at laparoscopy alone and none solely as a result of ultrasonographic findings.
The remaining 10 patients underwent laparotomy. Five (50%) were found to have resectable disease, and a distal pancreatectomy was performed with curative intent. The tumor was unresectable in the other five patients as a result of vascular invasion in three, metastatic disease in aortic lymph nodes in one, and an hepatic metastasis located posteriorly on the right hemiliver in one. All three patients deemed to have unresectable disease because of vascular invasion had been staged by laparoscopic ultrasonography. In two patients difficulty had been encountered in getting a clear view by ultrasonography of the left side of the portal vein, which was the site of tumor invasion. In the other patient the hepatic artery was involved by tumor at its origin, and this had not been recognized by ultrasonography. If staging laparoscopy had not been done and patients been taken directly to laparotomy, the resectability rate would have been 42% (5/12) instead of 50% (see Table 1 ).
Extrahepatic Bile Duct Cancer
Laparoscopy was performed in 23 patients (12 women, 11 men; mean age 65 years [range 49 -80]). Suspicious lesions were seen in 13 of the 23 patients (56%). In 11 of the 23 patients (48%) the lesions were benign on frozen section. In 2 of the 23 patients (9%) metastatic liver disease was found, and in both the lesions were 10 mm or larger. Seventeen of the 23 patients were also examined by laparoscopic ultrasonography. Two had unresectable disease because of involvement of the hepatic artery. In all, 8.7%
(2/23) of procedures were discontinued as a result of findings at laparoscopy alone and 8.7% (2/23) as a result of ultrasonographic findings.
The remaining 19 patients underwent laparotomy. Resection, consisting of either bile duct resection or pancreaticoduodenectomy, was completed in 16 of the 19 patients for a resectability rate of 84.2%. One of those who underwent resection had a positive bile duct margin. In the other three patients resection was not done because lymph nodes containing malignancy were found outside the limits of resection in two patients; in another patient, liver and peritoneal metastases were present. Had staging not been done and the patients taken directly to laparotomy, the resectability rate would have decreased to 70% (16/23) (see Table 1 ).
Cancer of the Gallbladder
Eleven patients (eight women, three men; mean age 61 years [range 48 -71]) underwent laparoscopy. Suspicious lesions were seen in 10 of the 11 patients (91%). In 4 of the 11 patients (36%) the tissue obtained was benign, but in 6 of the 11 patients (55%) superficial distant metastatic liver disease was found. In three patients the lesions were single, and in one patient extremely small (2 mm). Six of the 11 patients with cancer of the gallbladder were also examined by laparoscopic ultrasound. One was found to have unresectable disease because of tumor invasion of the portal vein, hepatic artery, and celiac artery.
The planned procedure was halted in 7 of the 11 patients (64%), 6 because of laparoscopic findings and 1 because of findings on laparoscopic ultrasonography. The remaining four patients underwent laparotomy. Cholecystectomy with partial hepatectomy and portal lymphadenectomy were completed in three patients for a resectability rate of 75%. In the other patient, tumor extension into the duodenum and liver and an involved celiac lymph node was found at laparotomy; a palliative gastroenterostomy was performed because of tumor extension into the duodenum. Had laparoscopy not been done and the patients taken directly to laparotomy, the resectability rate would have decreased dramatically to 27% (3/11) (see Table 1 ).
Cancer of the Duodenum or Ampulla of Vater
Twenty-two patients (10 women, 12 men; median age 62.3 years [range 28 -88]) underwent laparoscopy. Suspicious lesions were seen on the surface of the liver or on other peritoneal surfaces in 10 of the 22 patients (46%). Biopsies were obtained and all were benign on frozen section. Seventeen of the 22 patients with cancer of the duodenum or ampulla of Vater were also examined by laparoscopic ultrasonography. None was found to have unresectable disease because of vascular involvement or unsuspected liver metastases.
All 22 patients underwent laparotomy. Pancreaticoduo-denectomy was completed in 21 of the 22 patients for a resectability rate of 95.5%. In one patient metastatic adenocarcinoma was found at laparotomy in a lymph node in the jejunal mesentery, and a palliative double bypass was performed. If laparoscopy had not been done, there would have been no effect on the resectability rate (see Table 1 ).
Processes Determined to Be Nonmalignant at Laparotomy
Thirteen patients (five women, eight men; median age 62.3 years [range 50 -75]) who were suspected to have one of the malignancies described above underwent staging. Five had lesions in the head of the pancreas and three in the body of the pancreas, three had biliary strictures, and two had duodenal/ampullary masses. Suspicious lesions were seen in two patients on laparoscopy, and both were benign on frozen section. Three patients also had negative ultrasound examinations.
All 13 patients underwent laparotomy. Pancreaticoduodenectomy was performed in five. The final pathology diagnoses in these patients were serous cystadenoma (n ϭ 2), pancreatitis, benign obstructing hamartoma, and giant ampullary adenoma (n ϭ 1 each). Biliary bypass was performed in 3 of the 13 patients (23%) for chronic pancreatitis diagnosed by multiple intraoperative biopsies and substantiated by subsequent follow-up. Distal pancreatectomy was performed in two patients for benign processes, one a serous cystadenoma. Duodenojejunostomy was performed in one patient for a duodenal web, and a partial hepatectomy and biliary reconstruction were performed in another patient for a benign high biliary stricture. In another patient, an open biopsy was performed, revealing ectopic splenic tissue in the tail of the pancreas, and no resection or palliative procedure was required.
Other Results
No complications occurred directly as a result of the staging laparoscopy or examination with laparoscopic ultrasonography.
DISCUSSION
The role of laparoscopic staging in the management of abdominal malignancies remains controversial. The goal of the technique is to decrease the number of unneeded laparotomies in patients who appear to have resectable abdominal malignancies after conventional preoperative testing, but who in fact have distant intraabdominal metastases or vascular invasion that would preclude curative resection. Initial [1] [2] [3] [4] and subsequent studies [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] in which peritoneoscopies were actually performed have been encouraging. However, recently several studies have challenged the value of laparoscopic staging. [21] [22] [23] These studies, which base their conclusions exclusively on retrospective analyses of lapa-rotomy data, conclude that a very low rate of positive findings would have been made had laparoscopy in fact been done. Part of the difference in results may be related to the study populations, and it would seem important to define better the role of staging laparoscopy in subsets of periampullary and biliary tumors. This study was conducted for that purpose.
The specific questions addressed are whether the results of staging laparoscopy vary by type of periampullary or biliary tumor, and whether such information can be used to guide selection of patients for staging. The clearest answer was obtained in two periampullary malignancies, cancer of the pancreatic head and uncinate process and cancer of the ampulla of Vater/duodenum. In the former, metastatic disease or vascular invasion was discovered frequently, whereas in the latter it was never found. The laparoscopic findings in cancer of the head of the pancreas had an important influence on treatment decisions, whereas in cancer of the ampulla/duodenum it had no effect whatsoever. Laparoscopy greatly improved what would have been a low resectability rate in cancer of the pancreatic head, whereas in cancer of the ampulla/duodenum the resectability rate was high, but no credit for this can be attributed to laparoscopic staging. In both groups the patient numbers were substantial, providing confidence that the study results reflect the populations. Therefore, the value of staging laparoscopy for periampullary and biliary malignancies does vary by diagnosis. Based on the current study, one would recommend that staging be performed in patients who have cancer of the head of the pancreas but not be routinely used in patients with ampullary cancers. We lumped duodenal and ampullary tumors together on the assumption that they would have approximately the same rates of metastatic peritoneal implants as well as a similar and low rate of vascular invasion. However, only 5 of the 21 patients in this category actually had duodenal cancer. Although the fact that none of the five benefited from staging supports the view that it is of little benefit in this subgroup, it probably would be useful to continue to define the results in the duodenal cancer subgroup by further study.
Staging laparoscopy was also more useful in the other diagnostic groups than in the ampullary/duodenal group, although this is less precisely defined because of patient numbers in some subtypes. The most convincing results favoring laparoscopic examination in the other diagnostic groups were obtained in the gallbladder cancer subset. Gallbladder cancer is an aggressive tumor that like pancreatic cancer often metastasizes to the peritoneal surface, including the surface of the liver, as it did in 6 of the 11 patients in this series. Although there were only 11 patients in this subset, the fact that staging was positive and obviated a laparotomy in more than half of the group indicates that staging contributes greatly to the management of these patients. It is unlikely that the rate of positive findings would be sustained at more than 60% in larger series, but rates equal to or greater than those for cancer of the head of the pancreas are probable. We found peritoneoscopy to be valuable in cancer of the body of the pancreas, but not quite as valuable as Fernandez-del Castillo et al, 24 who had larger numbers of patients in their series. Staging laparoscopy was also performed in 13 patients who were believed to have a malignant process after conventional imaging, but who were ultimately found to have benign disease. Some low rate of this type of laparoscopy is probably inevitable because some benign pancreatic and biliary lesions can closely mimic malignant conditions. However, there is probably little benefit to staging villous adenomas of the duodenum or cystic lesions of the pancreas even if they are considered to be potentially malignant. Four of the 13 patients who ultimately were found to have benign disease carried these diagnoses.
Laparoscopic ultrasonography [3] [4] [5] [6] [7] [8] [9] 15, 18, 19 is one of several components that may be added to peritoneoscopy of the structures in the greater sac during staging laparoscopy. The others are peritoneoscopy of the lesser sac 5 and peritoneal cytology. 24 -26 Although helical CT scans are increasingly able to define vascular invasion in cancer of the pancreas, situations persist in which resectability remains unclear even after CT examination, and in these patients laparoscopic ultrasonography often proved useful. Of the 39 patients with cancer of the head of the pancreas who were staged by laparoscopic ultrasonography, 6 had clearly unresectable disease because of vascular invasion and 2 because of liver metastases. However, ultrasonography failed to distinguish between resectable and unresectable disease in six other patients with vascular invasion. In three of these patients, vascular invasion was recognized, but it was still thought that resection might be possible by taking a portion of the portal vein. A few situations such as this are probably inevitable if an aggressive policy toward portal vein resection and reconstruction is taken. In the other three patients the vascular invasion was not seen for technical reasons, including that the vascular invasion was low (i.e., below the neck of the pancreas), in an area that is often difficult to see by laparoscopic ultrasonography. In all the other patients in whom laparoscopic ultrasonography indicated that resection was possible, it was accomplished with or without vascular resection. Therefore, laparoscopic ultrasonography is useful in staging this disease, although it does have limitations. Also, when vascular invasion was an issue, laparoscopic ultrasonography was more efficient in determining resectability in cancers of the head of the pancreas than in cancers of the body of the pancreas in this series.
Metastatic lesions in the peritoneal cavity may be very subtle and difficult to distinguish from small benign lesions. As a consequence, negative biopsies are common. The performance of these biopsies is time-consuming and costly, and this certainly is a negative feature. As noted, in a number of patients single lesions less than 3 mm in diameter were found, often on the anterior abdominal wall, an area that is usually poorly seen at laparotomy. The fact that such lesions exist and may be detected by laparoscopy (and perhaps not by laparotomy) must be considered when attempting to explain why studies that evaluate the benefit of staging laparoscopy by actually doing it 1-17 consistently report higher sensitivities than studies that are retrospective evaluations of laparotomies. [21] [22] [23] Stated otherwise, one reason for the difference in results may be that laparoscopy is more sensitive than laparotomy for detecting very small single metastases. Another reason for the difference in these studies, particularly in respect to cancer of the head of the pancreas, is the use of laparoscopic ultrasonography.
We did not include liver tumors in this assessment of laparoscopy, although in the past we have used laparoscopy for staging liver cancer. 6 However, since the introduction of positron emission tomography for secondary liver tumors in our institution, we have discontinued the use of laparoscopy because the actual and predicted yields were very low. 27 Our experience in using laparoscopy for staging primary liver tumors is encouraging but limited.
In summary, this study has shown that the value of staging laparoscopy varies by diagnosis. Peritoneoscopy of the greater sac structures is very valuable in cancer of the head of the pancreas and cancer of the gallbladder, and probably in cancer of the body of the pancreas. It is of little or no value in ampullary/duodenal cancer. Laparoscopic ultrasonography is most valuable in cancer of the head of the pancreas.
